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[Quantum theory of solids] Zvantovaia teorilia tverdy

Mogkva, Izd-vo inostr.lit-ry, 1956, 259 p. Translatoﬂ“§;:m13.3)
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(Quantum theory) (Solids)
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'USSR/fheoretical Physics - Quantum Electrodynamics

Abst Journal : Roforat Zhur - Fizika, No 12, 1856, 33771

Author Abrikosov, A. A.
AL AL S

Institution Institute of Physical Problems, Academy of Sciences USSR

Title Concerning the Infrared Catastrophe in Quantum Electrodynamics

Original
Periodical zZh. Experim., i Teor. Fiziki, 1956, 30, Nol, 96-108

Abstract Report on the investigation of the infrared catastrophe, leading
in quantum electrodynamics to supplementary discregancies in the
region of the momenta k of the virtual quanta k close to
zero, and related with the possibility of radiation in various
processes of supplementary soft quanta that cannot be controlled
by the experiment. By susming the principal diagrams of the
paert urbation-theory series, the Green's_function G(t) of the
electron was obtained in the vicinity »p ~f:2 , in which an
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Abst Journal :

Card 2/2

Referat Zhur ~ Fizika, No 12, 1956, 33771

additional singularity appears compared with the simple pole for
the Green's function of the electron that does not interact with
the electrodynamic field. Also computed was the apex part[]b(p,q,l)
for the case (pq)» p° - w2 , q2 - m® . A convenient method was
developed to generalize the Feyman diagrams, permittiag relatively
simple calculation of the probability of processes, containing a
large number of real pairs and quanta. This wethod displays great
simflerity to the usual technique for virtual processes in problems
where the detailed characteristics of the real particles are of no
interest. With the aid of the technique developed the probability
waB calculated of the supplementary radiatior of many quanta upon
scattering, for which the well-known Poisson sguation is obtained.
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Russian, : Cs
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. charge and mass of eleciron, w = evergy of photon. The
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T - obdary quanta; protability of secondary slectron poasessing = -
A given energy. A pecullar variation of geattering st small
angles has.been found which leads to variation of the refract-
ive index of the medium for ¢nergetic photons, A, Y
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AUTHOR ABRIKOSOV,A.A. 56-522/56
TITLE: “'On the Magnetic Propertiss of Supraconduotors of the Secona Group.

(0 magnitnykh svoystvakh averkhprovodnikov vteroy zruppys Russian
PERIODICAL; %humal E;cspe‘:im. i Teoret. Fiziki, 1957, Vol 32, Nr 6, pp 1442-1452
U.5.8.R.

ABSTRACT: The magnetic preperties are theoretically derived for a supra-
conductor in form of a full oylinder, which is loocated in a
longitudinal field., In this way it is possible, for a number
of alloys (as e.g. Fb + T1, Pb + In) to sxplain their magnetio
properties with } 7 1/ 2. ( )’ denotes the parameter deter-
mining the surface voltage between the noxmal phase of the aupra-
oonduntive phase). The factor < 1/ /2 and > 1/ 2 respectively
is, according to tha /INSBURG-LANDAU theory, a oriterion as to
whether the supraconductor belongs to the "firsi” or to the
"seocszd" group. (With 1 Table, 1 Illustration, and 6 Slavioc Refer-
ences).

ASSOCIATION: Institute for physical Problems of the Academy of Science of the
U.S.S.R.

PRESENTED BY:

SUBMITTED: 15.11;1956

AVAILABLE: Library of Congress
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‘ABR“I_ENCS;;Q]&.‘A}%; ey Alekseyovich, doktor fiziko-matematicheskikh nauk;

S ¢/} + TEBEY Mat¥ovich, doktor fiziko-matematicheakikh
nauk, professor; FAYNBOYM. I.B., redaktor; GUBIN, M.I., tekhni-
cheskiy redaktor

[Nowly discovered properties of elementary particles) Rovye svoistva
elementarnykh chastits, Moskva, Izd-vo "Znanfe,® 1957. 15 p, (Vse-
soiugnoe obshchestvo PO rasprootraneniiu politicheskikh i nauchnykh
snanii, Ser,.B8, no,20)

(MLRA 10:7)
(Particles, %lementary)
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SUBJECT: USSR/General Nuclear Research 25-4-3/34
AUTROR: Abrikesov, A,A,, Doctor of Physicomathematical Sciences

“Khalatnikov, I.M.,, Professor of Physicomathematical Sciences.

TITLE: Interaction between elementary particles (Vzaimodeystviye
Elementarnykh Chastits)

PERIODICAL: Nauka i Zhien' April 1957, # 4, pp 9-10 (USSR)

ABSTRACT: This article deals with the very important problem of modern
physics - the study of interactions between elementary
particles., Without a detailed theory based om such repearch
it 1s impossible to understund the nature of the forces acting
in atomic nuclei, their structure, and thernphysics of numerous
nuclear precesses, Physicists all over the world are interested
in the theory on the interaction of elementary particles. The
latest physical theory is a development in the directionm of
former ideas. The basic objeot of studies covering contempo-
rary physics are the elementary particles of the matter we are
surrounded by, One of these particles is the electron.

L.D. Landau, I.Ya, Pomeranchuk and the suthors of this article
were the first te find methods of analyzing the interactions

Card 1/2
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TITLE:

ASSOCIATION:

PRESENTED BY:

Interaction between elemsntary rarticles (Vzlinodoyatviyo
Elementaraykh Chastits) 25-4-3/34

of arbitrary forces, The results were quite unexpected, It
vas established that the interaction becomes weaker when the
area is smaller on which it is spread., The situation changes
entirely with regard to nuclear forces, i.e. forces acting
between particles inside an atomic nucleus (protons and
neutrons). Those interactions are very strong,

SUBMITTED:
AVAILABLE: At the Lidrary of Congress
Card 2/2
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56-4-23/52
AUTHOR KHALATKIKGV, I,Y, ASRIKOSOV, A.4,
TITLE The Thema@nmicmﬂa’\
(Termodinamika zhidkogo He3, Russian)
PERTODICAL Zhurnal E«sperim., i Teoret, Flziki, 1957, Voi 32, Nr |, pp 915 . 915
(U.S.S.KR.)
ABSTRACT Starting out from Landau's model of the Fermi liquid (L. Landau; Zhurn,

eksp, i teor, fis,, Vol 39, p 1058 (1956), the paper under roview inve.
stigates the thermodynamics of liquid helium, In case of small deviations
of the distribution function fSem its equilibrium value at T = 0 it ie

posgible to represent the excitation energy in the form of € =£ (p) +
’ff(p,pr) r (pNA T d7’ = gdp, dpy dpz/ (2r2)3, In this context,

we have v = n, and g denotes the statistica), equilibrium; £ does
not depend on the spin, In the usually accepted model of the ideal gas
of the excitations, the energy € (P) is written in the from of p*/2n,
with m denoting & certain effective mass. But the results obtained with
this form of the spectrum are not in very good agreement with the expe
rimental data, Therefore the authors of the paper under review investi.
gate for £ (p) another function proposed by L.D. Landau, namnely

£ ()= (p- po)' / 2m, with m denoting the effective mass, In this

case, the distribution function is a T = 0 not a sphere in the impulse
Card 1/7 Space, but rather a spherical layer. In the Paper under review its a.
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The Thermodynamics of Liquid He®

thora consider the thicknesa of this layer to be smal] a3 compared o
its radius p . In the case of tae spectrun £ (p) = (e=p )*/2m, the tem-
perature of £he Fermi liquid is suitable, as a principlg, only for such
temperatures at which the deviations fram the distribution function -or..
responding to zero are small, In the model of the ideal £33, this cor.
responds to the temperatures T€ T, with T denoting the temperature
of the'degenamtion, In this cortext there eists a temperature range,
namely T> T , in which the deviation of the distribution function cor.
responding t6 zero is small, This circumstance makes possible the com-
putation of the thermodynamie quantities in the Farmi region and in the
Boltzmann region, The above-mentioned spectrum corresponds in a batter
way to the experimental data than the model of the ideal gas, On the
other hand, this improvement 1s mot so considerable as to exclude the
model of the ideal gas for Hed, Then the Paper under review concludes

by discussing the heat capacity, the entropy and the magnetic suscept?.
bility in greater detail.( 3 reproductions),

Not given
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USSR/Atcnic tmd Molecufat ysics - Low- Temparature Physics

Abs Jour : Ref Zhur - Fizika, No 1, 1958, 786

Author : Abrikogov, A.A., Khalatrikov, I.M,

Inst : Institute of Physical Problems, Academy of Sciences , USSR
Title ¢ Theory of Kinetic Phenomena in Liquid He®.

Orig Pub : h, eksperim i teor, fiziki, 1957, 32, No 5, 1083-1091

Abstract : On the basis of the theory of the Fermi liquid, previously
developed by Landau, the coefficient of viscosity (1) )
and of heat conduction ( ) ara calculated for liquid He-.
A cealculation, made under the assumption that the distri~
bution in the ground state is a Fermi sphere, gives a de-
pendence ~) ~ T for the viscosity coefficient. The or-
der of quantity received is) ~ 1 x 10-% T poise.

The temperaturs dependence of % ig determined by the for-
mila > ~ P apg j4s numerical value is approximately
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653R/Atom1c and Molecular Fhysics - Low Psmperature Physics
o
Abs Jour : Ref Zhur - Fizika, No 1, 1958, 786

estimated to be ~ 40/T erg/cm-sec-deg. An analysis of
the limits of the applicability of the reswltant expres-
sions shows that the deductions of the theory are cor-
rect at temperatures below 0.1° K. It is shown that in
the case vhen the distribution at T= 0 is & thin spteri-
cal layer, the temperature dependence of -7} and x ghould
be similar, Only the secpnd viscosity ¢ wowld have a
different numerical value. An experimentel determination
of this quantity would permit an estimate of the form of
the excitation spectrum of liquid EeJ.

Card 2/2
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TITLE:

ABSTRAOT

Card 1/2
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PERIODICAL:

AbrikOSOVp AoAn' KhalatnikOV, Ion- 56'5‘1y’f6
e e e e e,

5SS R ]

On a Model of a Non-Perfeot FPermi Gas (Ob odnoy modeli
neideal’'nogo Fermi-gaza)

Zhumal Eksperim, i Teoret, Figiki, 1957, Vol, 33, Nr 5,
PP. 1154-1159 (USSR)

Computations by Huang (ref, 1) and other scientists of the proper-
ties of non-perfeot Buse- and Fermi gases consisting of partioles
the measurements of which are small campared to their average wave
length, are extremely voluminous. Another method of computation
1= now proposed by means of which it is comparatively easy to oom-
pute the thermodynamical quantities of Huang's model for the case
of the Fermi statistio.

The energy of the basio state (E) and the effeotive mass (m/m¥)

of the exoitation of a Fermi gas is:
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56-5-13/16

On a Nodel of a Non-Perfact Fermi Gas

RN LR ALY RAE SN RN ))

and

)(‘) ('r’frn A - 7)c19'N?’/3

There are 1 figure and 6 references, 3 of which are Slavio.

ASSOCIATION: Institute for Phys
ical
problem AN SSSR;W cal Problems AN USSR (Institut £izdcheskikh

SUBMITTED:  April 24, 1957
AVAILABLE; Livrary of Congress
Card 2/2
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AR RLACSOY A

R & THOR KEALATNIKOV,I.M., ABRIKOSOV, A.A. 56-7-16/66
TITLE Dispersion of sound in a Fermi-liquid.

(Dispersiya zvuka Vv Fermi-zhidkosti.- Russian)
PERIODICAL Zhurnal Eksperim., i Teoret. Fisiki 1957, Vol 33,
Nr 7, pp 110-115 (USSR)

ABSTRACT On the basis of the theory of the FERMI liquid suggested
hy LANDAU the pressnt paper investigates the absorption
and the dispsrsion of sound vibration in such a liquid.
Conorete oomputations are carried out here for liquid
He3. The kinet$o equation for the exoitations takes the
form:

(an/at)+(an/aR) (3 & ad)-(on/aB) (2 ¢ /o}) 4 1(n)

Hers £ denotes the energy corresponding to one single
axcitation. The energy is a funotion of the density n

of the exoitations. The furction E is then specialized
for small deviations of the distribution funotion from
the FERMI distribution corresponding to the equilibrium,
The vibrations of the density of the exoitations n may
be assumed to have only small amplitudes in the liquid.
n, = n -ng D&y apply. The derivation anolaa represents

CARD 1/3 a d-fursiicn. The propagation velocity of the undamped
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Dispersion of sound in a Fermi-liguid.
56.7-16/66

oscillations is determined by a transcendental
equation which is dealt with more thowoughly in the
J appendix. The concrete computations for H/ can be
means of a funotion of the type F= Fo +F1ooa\9‘ . At

temperaturea different from zaro an ordirary nound
will propagate in the PERMI liquid. A formula is
explioitly given for the absorption of this scund at low
frequencies W . At low temperatures the total absorption
of the sound depends on viscosity. The last-mentioned
formula is true also in the case in whioh the frequency
of the sound is lew and satisfies the conditionw T« 1
where T denotes the time between the collisions of the
exoitations. 7 is proportional to the square of the

3 1 temperature. Also in the case WY 3. 1, however,
vibrations in a FERMI liquid may propagate (*zero-sound")
The equation for the determination of the ocomplex sound
velocity is derived and written down and desoribes the
disperion of sound in a FERMI liquid. Next, the two
border cases @WT 4 and WY are investigated more
olosely. In conclusion there follow a data on the ab-
sorption of the sound in a FERMI liquid at lowest tempera
tures (hw» k7). In this quantum-like domain the ab-
CARD 2/'5 sorption of the nzero-sound® does not depend upon the
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. Disperion of sound in a Fermi-liquid, 56-7-16/66

temperature and is proportional t
sound Prequeney. © the square of the
(No Illustrations) "
ASSOCIATION:  Institute for Physical P b
robl b
Joiences of the U.S.8.R, ° 7o OF the doadeny of
(Institut fizicheskikh problem Akademii nauk SSSR.-

Rusaian)
PRESENTED BY: -
SUBMITTED; 11.12, 1956
AVAILABLE: Library of Congress.
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30~ 58-4-4/44
AUTHOR: Abrikosov, A. A., Doctor of Physical-Mathematical Sciences
TITLE: \‘5;;_5;53135—3}/g;perconductivity (Problema sverkhprovodimoati)
PERIODICALt  Vestnik Akademii Nauk S3SR,1958; Nr 4,.pp.30-36 (USSR)
ABSTRACT: This phenomenon was discovered in the year 1911 by Kamerling-

-Onnes , who found out that the resistance of meyceury sudden-
1y decreases to zero at a temperature of about 4 K. In the
course of further investigations there were also determined
other particulars. The author mentions a number of foreign
scientists who dealt with the same problem but were not able
to solve it completely. A. I. Shal'nikov, Ye. {. S. Eppl'yard
and A, D. Mimener, as well as D. Shenberg also worked on this
problem. Besides the theoretical investigations there were
also ocarried on experinents. Besides others L. D. lLandau in
1937 elaborated & complde theory about the intermediate stuge
of superconductors which was proved by the works of A. I.
Shal'nikov and A. G. Meshkovskiy (1947~1949), as wall as Yu. V.
Sharvin (1957). By the theory of Ginzburg and Landau the

author in 1957 succeeded in clearing the particulas of the
Card 1/4 magnatic behavior of superconductive alloys. As a lack of all
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30-508-4-4/44

these theories their Phenomenologiec character may be congider.
ed? this means that they do not hase upon real mioroscopic
assumptions about the state of electrons in the metal. That
can be axplained bocause in spite of a lot of research results)
therowas until 1957 no microscopic theory about superconduc-
tivity, In 1956 the American L. K. Cooper offered his idea
about the formation of Superconductivity by pointing out that
if there is an attraction , little as it nay be, between the
electrons, those anong them which lig on the small {nterval
of the maximun energie s muat foym comdbined pairs, By this

way we have g totality of eleotron-pairs which,as regards
their qualities, in hany reasons are closely ® nnected with
helium atoms, In April 1957 Cooper, together with 2 other
aoientists,publiehed & short note announcing thre elaboration
of superconduotivity-theory and giving a lot or results, In
June 1957 the oonplete article was reproluced in fora of

nanuscripte, The Soviet
of the Acadeny, who dig

physioisq N. X, Bogolyubov, Member
not know thig hanuscript, in autumn

1957 because of the notes of Couper worked out sone nethads
about how to deal with this problez. One of them, as was

Card 2/4
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The Problem of Superconductivity

This work is the basis for a lot of other already finished
works. There is mentioned the wrx of V. V. Tolmachev, who
investigated the Coulomb-repulsion betweern electrons. L. P.
Gor'kiy camlto the conclusions of the three authors by fol-
lowing a completely newmethod which is close to the methods
of the quantum-theory of the field. B. 7. Geylikman found the
tenperature dependence of the thermal conductivity of super~
conductors. A. A. Abrikosov, L, P. Gor'kiy and I. M. Khalatni-
kov in their work investigated the problem how superconduc~
ters behave in a high-frequency field. The author is sorry
that there are only few informations about the success attain-
ed in this research domain abroad. Many problems should be
sol7ed by means of the new theory wherein the problem of the
critical temperatures plays ar inportant part. It would be im-
portant to know whether superconductors with a high critic-
al temperature can be produced, e.go,of about the tesamperatures
of liquid air. This would be of great practical importace.
In their works S. V. Tyablikov and V. V. Tolmachev arrived
at the conclusion that the critical temperatures muat lie

Card 3/4 in the range of temperatures about the absolute freezing-point,
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The Problem of Superconductivity

The problems of the oritical fields and the qualities of super-
conductors which are contaminated by additions are ptill

to be solved. There is reason to assume that the supercon-
ductivity will be of great practical use. Already now ele-
nenta for calculating-machines are made from superconductors.
Superconductors are alsc used in the radiotechnics.

1+ Superdonductivity~Temperature factors

Card 4/4

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000100220016-9"



"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000100220016-9

s ?

ABRIXOSOV, gfﬁ’xaALATNIxov. I.

Modern theory on superconductivity. Usp. fiz. nauk. 6 nc4:551~591

Ag '58. (MIRA 11:10)
(Superconductivity)
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ABRIKoSCV, A A

AUTIHORS: Abrikosov, A. A., Khelatnikov, I. X 56-1-28/46
‘ \_~>——"——_-—_____-_.-—-————q
~ TITLE: The Scattering of Light in a Fermi Fluid

(Rasseyaniyc sveta V Fermi-zhidkosti)

PERICDICAL: shurnal Eksperimental'noy { Teoretichieskoy Fiziki, 1958,
Vol. 34, Nr 1, pp. 198-203 (USSR)

ABSTRACT: The present paper deternmines the distribution of the
scattered light to the angles and to the frcquencies.
According to Landau (reference 1) osoillations of a certain

type which are depignated as "zero aound® can spread in a
Fermi fluid at gsufficiently low tenperaturcs, Even at a
temperature of 0,01% a frequency of more than 108 oyoles
is needad for the immediute observation of zero gound, which
renders the performance of such an experizent very difficult,
But an indirect method can also be suggested which oconsists
of the observation of the Rayleigh scattering of light in
liquid le?. The observation of the freguency diatribution
of the scattcred light principally makes poasidble the
measurement of the speed of zero sound. Besides, the
scattering of the light in a Perai fluid hsas a number of
card 1/3 specific features, wherefore the theoretical investigation
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card 2/3

of this phenomenon, especially of the distribution of the
intensities to the frequencies, ic of interest. Due to the
very small polarizability of the helium-atons it may be
agsumed that the dielectric constant changes due to the
fluctuation of density. In the range of those temperatures
and frequencies where h Aw 2kT applies the quantum effects
must be taken into account in the averaging of all possidble
fluctuations. But for this purpose only the knowledge of the
purely classical case is needed and then a certain
corrective factor has to be introduced. The fluctuation of
the "random force" contained in the kinetic equation is
deternined by the method suggested by Rytov (reference 5),
Landau and Lifshits (reference 6). After the solution of

this equation the fluctuations of the distribution function

can then also be determined. The kinetic equation used here
for the case of the Fermi fluid is explicitly written down.
The authors are furthermore only interested i: the case
that the collisions can be disregarded. In this connection
the exact form of the shock integral does not huve to be
known. But the velocity of modification of the entropy hiig
to be determined. The course of the calculation is followed
step by step. In this manner formulae for the caloulation
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iz followed ctep by step. In this manner forwulae for the
calculation of the fluctvations of ths distribution
function are found. Finally the formula found for the
distribution of the scottered light to the angles and
frequencies is explicitly written down, The frequency
spectrun consists of a central part and of two sharp lines.
The central part corresponds to the Doppler broadening of
the main line, There are 9 references, 7 of w.ich are
Slavic,

ASSOCIATION: Institute for Physical Problems AKX USSR
(Institut fizicheskikh problea Akadenmii nauk SSSR)

SUBLITTED: July 30, 1957

AVAILABLE: Library of Congress
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AUTHORS

TIlhe: 4 Juperconductor in a f1gh-Frequency Fiald (Sverkhnrovoinik
{ v vysoxochastotnom pole)
' ?rRI0ODICAL: vhurnal cksperimental'noy i teoreticheskoy fiziki, 1958,
Vvol. 35, Nr 1, pp. 205-275 (USSR)

ABSTRACT: Sardeen, Cooper and Schrieffer (Bard:in, Kuper, Shriffer) de-
veloped a microscopical theory of superconductivity (Ref 1)
In the present paper the question is investigated as to how
superconductors behave in variable weak ficlds, and a new
(not local) equation is derived, which describes the connec-
tion between current and field instead of the eguation of the
phenomenologiceal theory by F. and G. London. p1so the ques-
tion of the depth of penetration of a weak static field into
massive superconductors and their dependence on temperature
is dealt with. In the present vaper the nuthors investigate
the behavior of superconductors in high-frequency fields ani
derive an equation describing this behavior. The parer 18
subdivided intc 4 sections. The first deals with the aeaning—

Card 1/2 up of an equation for the current in superconductors Ve, W)
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A Uuperconductor in a High-Frequency Fiels 3ov/54-2521.

in dependence on X(x); section two deals with Pippard's
limiting case, and section three deals with London's lonain
(vk€Ad). In section four the temperature- and froquency de.
pendence of the impedance of a massivo superconductor 1s de-
termined by mcans of the equation derived as mentioned abhove.
Finally,the authors thank L.". Landau, Acalemician, for the
interest he displayed in their work.

There are 5 references, 1 of which is Soviet.

ESSOCTIATION: Institut fizicheskikh problem Akademii nauk SSSR
(Institute of Physical Problems,AS USSR)

SUBVITTSD: March 4, 1958
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24(3), 24(5) BOV/56-35.5_4:/61
AUTHORS ¢ ibrikosov, 4, A, Dzyaloshinskiy, 1. 16,
. TITL: P TI ryee— Ferrorngnetic Metay {Spinovyye volny v
Yerromagnitnon ietalle)

FERIODICAL: aharna l ekuperimentai“noy 1 teoreticheskoy fiziki, 1954,
Vor 39, Nr 3, PR 171775 (USuR)

ABSTRACT, The first investigutiong of “PlN waves #were carried out by
Bloch (Blokn) (Ref 2) on the basis of Heisenberg's
(Goyzenberg) medel for terromagnetics. The pheuomenological
theory was developea oy Landau ang Lif'shits (Rets 3,4). 1p
tnese theories the rerromapnetic substance is treated as a
SL1N system which js firimly connecteq “ith the crystai lattice,
However, tijs in no wage abpiles to a metaj in which the elec-
trons are avle 1o move freejy. Jt ig therefure or interest 1o
find out in what torm the rotion of electrons can pe represent-
#d 11 accordance with phenomenological theory. It 13 tnig
problem that formg tne object of the present paper; accoraing
to Lunduu {Reft 1) it is based upon the theory of the Ferni
liquid, The clectron spectrunm or metals iy described by means

vara 1/3 of Quasiparticles #hich Bzlisly Fermi Statistics. The energy

220016-9"
APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000100



"APPROVED FOR RELEASE: 03/20/2001

CIA-RDP86-00513R000100220016-9

$ipin Yaves in a Ferromecnetic Netal SOV 905024030 61

ol thege quusipu]'ticlc{}. depenas on spinor orientation, and ror
the energy eperator €(7,6) it holds that

‘ 1. e . L, 3 »
HE = 3 Spg c(p,c).‘»n(g.o)c'(, dt = 2dpxupydpz/(’;‘-’(t)’. where p
denotes the guasimomentum, o - the spin operator, & - the

energy of the unit of volume. n - the aistribution function.
For slight variations of n the following holds for the elec-

2
where £(5,518,31) - 'j)&(?fg.)/én('p"_;._?") and
fip,asp',07) - \{I(pvi’,') * ‘y(?,?')(o*a') + \Pik(P’P')“iG};'
In ferromagnetic métals, in whick only exchange-interaction ac-
curs between the electrons, the eénergy operator depends only on
the direction of spin _with respect to the total magnetic moment:
£(v, ) = a(D) - B(B) .mo (m - unit-pseudovector in the 4direc-
tion of the magnetic moment of the crystal). For the equilab-

- 1 > - T
tron energy: 6¢(7,3) = o 5pgr | £(BVTi0, 0 )on(Br, 31 )dur

rium distribution function it holds that no = 2—' (n'-rn-) 4

1.+ a99 ! . L L
+ 5 (n -n")moy n” - n.(a ¥p) (np = Fermi function). Further
4

Cara 2/ deliberations ure based upon these equations. Lxpressiens arc
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obtained ror se , Jno. and B(p). ilso non-ferromagretic mety:g
are diseusscd, in the case of which the terms with o do not
occur and a law of dispersion of the form £~k applies (for

vl
ferromagnetic cubstances the law of dispersion g~k applies),
Further, the Golrection tetween L ang K is investiguted,
Finally, the sutnors thank |,. D. Landau, academician, for his
valuable gdvice 4nag discussions of the resulss ocbtained. There
are 6 references, 5 of which are Sovieu,

ALROUCTATION:  Institut Yizicheskikh pProolem dkademii nauk SSER {Instityute
Tor Fhysical Problems}AS US5R)

SUBKITTID: April 22, 1958
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24(5), 24(6) S0V/56-35-6-35/44
AUTHORS : Abrikosov, A. 4., Gor'kov, L. P,
TITLE: “On the Theory of Superconducting Alloys (K teorii sverkh-

provodyashchikh splavov) 1. The Electrodynamics of Alloys
at Absolute Zero (1. Elektrodinamika splavov pri absolyut-
nom nule)

PERIODICAL: Zhurnal eksperimental ‘noy i teoreticheskoy fiziki, 1958,
Vol 35, Nr 6, pp 1558-1571 (ussr)

ABSTRACT : Bardeen, Cooper and Schrieffer (Bardin, Kuper, Shriffer)
(Ref 1) devaloped an electrodynamics of superconductors and
replaced the old phenomenological squation by G. and F. London
by a pew one, which deucribesvtug connection between the cur-
rent and the vector potential A, The non-local form of the
connection between current and field is based upon Cooper's
conception (Ref 2) of the formation of coupled singlet pairs
of elecirons near the Fermi surface as a result of phonon
interaction, The dimensions of these pairs correspond to thz
electron correlations in the case of distances of Eo'~/10'

. Pl
if the penetration depth of the field € f (non-lueal case,
Jo

Card 1/3 Very pure superconductiors). By means of thege theories it is
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On the Theory of Superconducting Alloys. 1. The Electrodynamics of Alloys
at Absolute Zero

Possible to develop thermodynamics and electrodynamios of
Superconductors, and it is possible to investigate their

behavior in a high-frequency field (Ref 3). In this connection
interest is causeq by the so-calleq "alloys", i.e. super- /
conductors with atomjc impurities of other elements and with

other latijce dislocations. In the case of very low concen-

a suitable concentration, it ig no longer that acts

a8 a correlation parameter, but the free path of the electrons.

In concentrations in which the lengih of path becomes small

in comparision to penetration depth a local coupling between

current and vector jotential is to be expected. The difference

to London's theory consists in the variation of the pro-

portionality factor between j and A, In the following, the

authors investigate thege questions on the assumpiion of gmall

impurity concentrationg. With detaileq explanations and justi-
Card 2/3 fications of each individual step, equations are then derived,
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On the Theory of Superconducting Alloys. 1. The Electrodynamics of Alloys
at Absolute Zero

which describe the dependence of the Penetration depth on the
concentration of impurities, and also the electrodynamical
equations in a varying field, this ig done on the assunption
that tre electron free rath for the Superconductor is amaller
than the correlation length. The authors in conclusion thank
L. D. Landau, Acaderician, for his constant interest and
valuable comments, There are A fifures and 7 references, 5 of
which are Soviet, ‘

ASSOCIATION: Institut fizicheskikh problem Akademii nauk SSSR
Institute for Physical Problems of the Academy of Sciences,
USSR)

SUBMITTED: July 16, 1958

Card 3/3

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000100220016-9



"APPROVED FOR RELEASE: 03/20/2001

AUTHORS:

TITLE:

PERIODICAL:

ABSTRACT:

Card 1/2
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.Asz_lgg_ggll__ﬁ.’.ﬁ;_}(halatnikov, I. SOV/53-65-4-2/13

Hodern Theory of Superconductivity (Sovremennaya teoriya
sverkhprovodimosti)

Uspekhi fizicheskikh nauk, 1958, Vol 65, Nr 4,
pp 551 - 591 (USSR)

In this paper a survey is given on the present state of

the theory of superconductivity; aside from a short

historical review the paper is restricted to later publications.
Landau and Kapitsa were the first ones in the USSR to take

up these problems, further N.N.Bogolyubov, V,Tolmachev,
D.Shirkov ("New Methods in the Theory of Superconductivity";
lithographed edition of the Ob"yedinennyy institut yadernykh
issledovaniy (United Institute of Nuclear Research )), L.
Gor'kov, S5.Tyablikov, N.Zavaritskiy, D.Shenberg and B.Geylikman.
The papers by Landau and Bogolyubov are considered in
particuler. The authors treat in detail: The theory of the
Cooper (Kuper) phenomenon, the ground state of superccnductors,
(the role of the Coulomb (Kulon) interaction of the electrons),
thermodynamics in superconductors, (the measurement of the
energy gap with temperature, the specific heat, the critical

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000100220016-9"
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Modern Theory of Superconductivity S0V/53-65-4-2/13

Dagnetic field, the number of the "normaln electrons),
furthermore the electrodynamic equations for superconductors
(T = 0 and 7 # 0, the depth of Penetration, the diffusion
dispersion, the propertics of Superconductors of finite
dimensiong), the behavior of Superconductors in a periodic
(high-frequency) field, (the Pippard critical case, the
London domain, the impedance), and in the jast section the
heat conductivity of Superconductors., There are 4 figures
and 22 references, 14 of which are Soviet.

Card 2/2
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AUTHORS : Abrikosov, A, A., Khalatnikov, I, M, SOV/'{53-66-2~5/)
) \———-—a‘-

TITLE: The Theory of the Fermi Liquid (the roperties of Liquid He5
at Low Tenreratures) (Teoriva Ferni-zhidkosti (svoystva

zhidkogo He” pri nizkikh teryeraturakh))

PERIODICAL: Uspekhi fizicheskikh nauk, 1958, Vol 66, Ny 2, pp 177-212
(USSR)

ABSTRACT: In 1956 L. D, Landau developed a systematic theory concern-
ing the Fermi liquid (Ref 1). (It was also Landau who carried
out the first quantum~-theoretical investigation of the super-
fluidity of He II and who developed a theory of the Boge
liquid). He also showed that, in contrast to what is the
case in the Boge liguid, the interaction of excitation
plays a very important part in the Fermi liquid. In the
courae of the present article the authors gmive survey of
the preasent stage of investigations of the properties of
Fermi liquids on the basis of Landau's theory and by assun-
ing the isotropy of the models investigated. Finally, the
lotest and final works by Landau are discussed (Refs 8, 12,

Card 1/3 14, 21) in which it is shown in what way it is poscible to
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uid (the Properties of Liquid Hel at Low

The Theory of the Fermi Liq
Temperatures)

derive the basic hypotheses of ihe theory of the Fermi liquid
from a microscopical investigation of the interaction. Also
the theory of the dissolveg Fermi gas is taken into account.
The following individua’ problens are dealt with in 10
raragravhs: 1) The excitation energy (ansatz for the energy
of quasi-particles
6E = | €£6n dt with dg = 2dedpyde/(2nh)> (Factor 2 takes
into account that spin = 1/2) and for the energy €:

> - > >
€= €. (p:0) + 6 €(p,0)).
2) The effective mass ( €, - u(0) = v(p—po) v = po/m*,
where n* denotes the effective mass),  3) Srecific hegt and
entropy (C = (OE/BT)N; ¢ =C/N=7yT; v = (K/BN)C/B. 25 ;

H

¥~3 cal/mol-degr.2; ¢ = 0,078 g/cmﬁ; a® = ted3 nm

33

He
Fo 8 ~p
= 0e76.10° cm /. 4) Magnetic susceptibility; 5) The
"’ - -
Card 2/3 kinetic eauation; G) Viscosity (7 = /7 an 10 6 to 1077 Poise,
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The Theory of the Ferni Liquid (the Properties of Liguid He” at Low
Temperatures)

z
T in OK); 7) Thermal conductivity {u =-,E- i B~ 10° e 10°

erg/cm.sec.depr.; 8) Sound (lawe of the projugation of
sound for Wt &1 and wrt»1); 9) Dispersion and the
absorption of sound; 10)The propagation of lisht, fluctua-
tions of the distribution function. In an apjendix the
authors discuss the nicroscepical theory of the Fermi liquid;
Paragraph 1 deals with the disasolved Fermi zas and para-
graph 2 with the microscopical theory of the Fermi liquid

at T = 0. There are 3 figures and 21 references, 14 of whieh
are Soviet.
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AUTHOR:

TITLE:

PERIODICAL:

ABSTRACT:

Card 1/4

SOV/30-59-2-42/60
Khalatnikov, I. M., Doctor of FPhysical and Mathematical Sciences

Investigations of Low-temperature Physics (Iesledovaniya po
fizike nizkikh temperatur)

Vestnik Akademii nauk SSSR, 1959, Nr 2, pp 96-100 (USSR)

The 5th All-Union Conference on this problem took place in
Tbilisi from October 27 to November 1, 1958. It was attended by
physicists from Moscow, Khar'kov, Leningrad, Tbilisi,
Sverdlovsk, amd Kiyev, 4 fields of low-temperature physics were
discussed: superiiguidity of liquid helium I1, supraconductivity,
antiferromagnetism, magneto-resistive effect. The following
reports and communications were heard: A. A. Abrikosov, L. P.
Gor'kov reported on the investigation of the properties of
supraconductive alloys. A. A. Abrikosov, L. P. Gor'kov, I. M.
Khalatnikov spoke of properties of supraconductors in the high-
frequency magnetic field. D. V. Shirkov and Chen' Chun'-yan'
and Chzhou Si-shin', two young Chinese acientists working at
Moscow University, described investigations for determination
of the influence exercised by the Coulomb (Kulon) interaction

of charges on supraconductivity. V. V. Tolmachev explained the
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nature of the so-callud collective excitations of the Bose

type in supraconductors. D. N. Zubarev, Yu. A. Tserkovnikov
spoke of the thermodynamics of supraconductors and B. T.
Geylikman, V. Z. Kresin of the thermal conduction of supra-
conductors. Yu. V. Sharvin, V. F G-ntmakher reported on ex-
perimental work with supraconducters. N. V. Zavaritskiy spoke
of the mersurement of the anisotropy of thermal conductivity in
the supraconductive state. In a series of reports problems of
the superliquidity of helium were discussad, which was discover-
ed in 1938 by P. L. Kapitoa and the theory of which was set up
in 1941 by L. D. Landau. E. L. andronixashvili and his col-
laborators investigated the properties of retating helium.

V. P. Peshkov spoke of the efrfect of the formation of the
boundary betwecen superliquid and non superliquid helium. Guan
Vey-yan', colluborator of the Institut fizicheskikh prodlem
(Institute of Physical Problems) invesligated the properties of
the so-called jump ir temperature of Kapitsa. I. M, Lifshits,
Y. D. Peschanckiy inveatigated yalvanomngnetic phenomena in
strong magnetic fields for metuls with open Fermi surfaces.

N. Ye. Alekseyevskiy, Yu. P. Gavdukev experimentally investi-
gated the resistance anisotropy of pgold monocryatals in the
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magnetic field. L. §. Kan, B G. Lazarev combine the pree~z-.ce of
a temperature minimum with the structural state of the .. .al.

M. Ya. Azbel' reported on the quantum theory of metallic con-
ductivity in the alternating electromagnetic and constant mag-
netic field. A. S. Borovik-Romanov reported on the weak ferro-
magnetism in antiferromagnetic sanples of .‘u‘nCO}. N. M. Kreynes,

Ye. A. Turov investigated the magnetic anisotropy of the anti-

ferrcmagnetic monoerystals CuSO4 and CoSOd. R. A. Alikhanov

reported on neutronographic investigations of antiferromagnetics.
Ye. I. Kondorskiy znd collaborators reported on the suscepti-
bility of nickel and nickel-cogper alloys at low temperatures.

M. I. Kaganov, V. M. Tsukernik reported on kinetic phenomena in
ferromagnetics at low temperatures. A. I. Akhiyezer, V. G.
Bar'yakhtar, and 5. P. Peletminskiy spoke of computations of the
relaxation of the magnetic moment in ferromagnetic dielectrics
at low temperatures. T. I. Sanadze apoke of observation re-
sults of paramagnctic resonance of terbium in the TbNO3 . 6H20

nitrate. G. R. Khutsishvili gave a theoretical analysis of the
orientation of the nuclear spin in the Overhauser (Overkhauzer)
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effect in nonmetals. B. N. Samoylov, N. M. Reynov and collabora-
tors reported cn obtaining orientated nuclei. R. F. Bulatova,

V. S. Kogan and B. G. Lazarev showed that hydrogen isotopes in
solid state have different structures. I. A. Gindin, B. G.
Lazarev, Kh. D. Siarodubov and V. I. Khotkevich detected poly-
morphism in a number of metals at low temperatures. E. L.
Andronikashvili, V. P. Peshkov and M. P. Malkov reported on the
stage of development of foreign sclentific research work in the
field of low-temperature physics. At the end of the Conference
P. L. Kapitsa spoke of his successful development of investi-
gationo in the field of low-temperature physics. The partici-
pants of the Conference visited the Institut fiziki Akademii
nauk Gruzinskoy SSR (Fhysics Institute of the Academy of Sciences
of the Gruzinskaya SSR) and the Physics Faculty of Tbilisi
University as well as the building of the new research atomic
reactor near Tbilisi.
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RUMANLA/atunic 2nd Nuelcar Physiecs - Low Temperature Physies. D
Abs Jour : Ref Zhur Fizika, No 1, 1960, 870
Author +  Abrikasov, A,
Inst s ITY—
Title ¢ The Probleuw of Supercaductivity
Orig Pubd ¢ An. Rom.-Sov. Ser. mat.-fiz., 1959, 13, Ko 1, 37-6b
Abstract + Translation from the journal Vestn. AN SSSR / Herald

of the Academy of Sciences, USSR_/ 1958, N> 4,

Sce Referat Zhur Pizika, 1959, No 1ll, 25022,

2

Card 1/1

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000100220016-9"



CIA-RDP86-00513R000100220016-9

Y

"APPROVED FOR RELEASE: 03/20/2001

24(3)
AUTHORS: Abrikosov, A, A., Sor'kev, L. i, SCV/56-36-1-48/62
TITLE: Superconducting Alloys at Temperatures Abcve Absolute Zero

(Sverkhprovodyashchlye splavy pri temperaturakh vyshe
absolyutnogo nulya)

FERICDICAL: Zhurnal eksperimental’noy 3 t2oreticheskoy fiziki, 1949,
Vol 36, Nr 1, pp 319-320 (Ussgr)

ABSTRACT: In a previous paper the author developed the eleclrodynamics
of superconductors containing impurities (in low atomic
concertrations) et T . 0. Lowever, this methcs cannot be
applied to re-1 Trujulatares, The euthors and
I. Ye, Dzyalc Liinskiy developed & generalization of the method
which can be ~frlied to T . 0, They proceeded frop a
formulation of the thermodynamizal theory whicr was suggested
by T. lstsubara, These methcds will be discussed in a
separate paper, The Principal functions for T 20 ure
calculated in a sipiler menner as in the case T = 0. In the
case cof equilibrium, the entire modificatior. corsists
practicelly in replacing the irtegrals cver frequencies by

Card 1/4 Sums over a discrete varighble;
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1 a) >

( /Zm)_fmdwf @) 2 (i) & s(iw . 14 holds that
) fmeog n + LOCAd¢€ o

W, = (w1/K) (on . 1), and 7 denotes the temrevature in
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Absolute Zero

adnixtures does therefore not vary the thsrmodynamic
functions (and, especially, critical tomp2ruture), This
result naturally holds only in the case of low concentrations
of the impurities. The authors also investigated the behavior
of alloys in a constant magnetic field. A formula is given
for the connection between the current ang the vector
potential in the London case, and therefrom a formula is
deduced for the penetration depth. For great free-path
lengths, this formula can te reduced to the usual expression
for a pure London superconductor. The corresponding formula
is given also for Pippard superconductors. All the formulae
deduced in thig paper for the penetration depth can be applied
to the characteristics of films of a thickness d 6. In this
case, § does, however, not denote the depth of penetration,
but it defines magnetic susceptibility and it figures in the
éxpression for the effective dielectric constant at low
frequencies. The author thanks Academician L, D. Landau

for discussing thig paper. There are 3 references, 1 of
which is Soviet.
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ABSTRACT:
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SOV/56-36-3-39/71

Abrikosov, A. 4., Gor'kov, L. P., Dzyaloshinskiy, I. Ye.
St ML

On the Application of the MetkLods of the Quantum Field Theory
to Problems of Quantum Statistics at Finite T'emperatures

(0 primenenii metodov kvantovoy teorii polya k zadacham kvanto-
voy statistiki pri konechnykh temperaturakh)

Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959,
Vol 36, Nr 3, pp $00-908 (USSR)

The present paper intends to formulate a variation of the
thermodynamic perturbation theory which permits the full ap-
plication of quantum-field theoretical methods to quantum
statigtics at finite temperatures. This method is in principle
based on an extension of the method developed by Matsubara
(Ref 4). In the Green's functions transition to "imaginary
times" is made by t- -itk, and from operators of second
quantization in Schroedinger (Shredinger) representation 4’7 "{7*
trangition is made to operators in "interaction representation®

y(2,1), \p+ (17,1); these new Green's functions are expanded
according to the imaginary time variable in Fourier series.
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This procedure differs from the usual one by the fact that
integration with respect to frequencies is replaced by sum-~
mation over discrete values of the imaginary "frequency" iw
otherwise this method is fully equivalent to the usual
diagram-technique in the momentum space at T = 0. Ir the
following, the analytical properties of the Fourier (Fur'ye)
components of the Green's functions are investigated and it
is shown that, due to the possibility of analytical continuation,
1t suffices for the treatment of various kinetic and non-

steady problems to know the corresponding equilibrium Green's
functions. The authors finally thank Academician L. D. Landau
and L. P, Pitayevskiy for discussing the results obtained by
this paper. There are 4 figures and 9 references, 5 of which

are Soviet.

n!

Institut fizicheskikh problem Akademii nauk SSSR (Institute
for Physical Problems of the Academy of Sciences, USSR)

December 4, 1958
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AUTHORS: Abrikosov, A, A., Gor'kov, L. P., S0V/56-37-1-29 /64
nl=atntkoV; T, M.

TITLE: The Analysis of Experimental Data on the Surface Impedance of
Superconductors (Analiz eksperimental 'nykh dannykh o poverkh-
nogstnom impedanse sverkhprovodnikov)

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, Vol 37,
Nr 1(7), pp 187 - 191 (Ussgr)

ABSTRACT: The authors compare the experimental data on the measurement ol
the asurface impedance of superconductors for different frequen-
cies with the conclusions drawn from the new theory of super-
conductivity, The properties of superconductors in a high-fre-
quency field were investigated in a previous paper of the au-
thors (Ref 1) and in a paper by D. C. Mattis and J, Bardeen
(Ref 2). The present paper compares the theory with the experi-
mental data on the surface impedance of supercoaductors. The au-
thors give, above all, formulas for the surface impedance in
various liniting cases which are suitable for a convenient com-
Parison with the experiment, The amount ugually measured by ex-
periment, of the ratio between the impedance Z«J) in supercon-
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Impedance of Superconductors -

ductive state and the real part of the impedance in the normal
state is given by the formula Z((.))/Rn = -2i(ncg/AQ(u))1/2 in

Pippard's limiting case. An expression for the complex function
Q((AI)J is then written down, and an expression for the frequency
dependence of the impedance follows subsequently, Now the au-
thors analyze the temperature dependence for various frequen-
cies at temperatures different from zero. The following casges
are investigated in detail (the quantity 24 denoting the gap,
in the energy spectrum at a given temperature): (a)w«¢A(0),
(b)w~A(0): This very case is the most difficult one for com-
paring theory with experiment, for the quantities A, () and T
are, over a large part of the temperature interval 0< 1< Tc,

of the same order of magnitude. The expression for Q(w) can

only be simplified in the range of low temperatures T< (e,

(e) WDA(0). In this case, only the ratio between T and A

changes, and o is always large with respect to these two quanti-

ties. The formulas written down in the present paper permit a
Card 2/3 detailed comparison of theory with numerous experimental data.
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Impedance of Superconductors

In the range of vory high frequencies w», no experimental
data have becomz known up to date.- The causes of disagreement
between the experim he values of impedance cal-
culated by the new theory of superconductivity have not yot
been clarified. There are 3 figures and 6 references, 3 of
which are Soviet.

ASSOCIATION: Institut fizicheskikh problem Akademii nauk 88SR (Institute of
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TIILE:

SCY/53-67-4-1/7

Caenssov, R,

PERIODICAL: Capexhi fistcheskikh sauk, 1357, Yol 67, %r 4, pp 745-150

(oasr)

ANITRACT: Thte Conference toocx 7lace from Ocsgber 27 %0 Mpoveader 1 at

Thliat; 24 Orgarized by ke Otdeleniye fizlko-catetati-
Teneskikh aank Akadesii nauk 3332 {Separsaens of Physico-
Sathematlcal Bcisnces of She icetemy of S-fence csse),
the Akadesmtys nauk Crustnacay 332 (Acudesy c2 Science
Grusinakaye 331), end the Thilleskiy gosudaretvennyy unte
versiteld ia. Stalipe (Tbil1es State Oniverstly iment 8tslin),
The Conference was attended by atout 300 s;ecilalista from
T™iltel, Mescorw, Khar'kov, Kiyev, Leningrad, Sverdlovsk, and
other cit1os as well ap b7 & nusher of yoarg Chin sclentiatas
&Y pre % working ts the USSR, gbout 50 lectures vers deliver-
od shich were 1ivided sacoriing %0 research fields., .

— 11, Jupraganivetivity. 15 lectures vere delivered on thta D

Sarg 3/t

Card ¢/11

field of which Vvo were experinactal and the others theoret{-
al. Reporta ¢a experimental inv “iratio of supraconductivity
ore delivered by Yu. V. Suarvin 7o . “anvtakber (1PP)

sy N. V. Tavaritskly (IFF). The forzer thve 1igated tlre
-aqﬂlﬂ:uﬁn:-o %sle in zonocrystals ¢f Gure
tin, the lstier memsures the t erac. conduciivity of d4¢fferent-
ir -v-uounownoa: o4 crlindrical yalliua sa=;
0.1 - 4.2%., Abrikosov, L, P, for'tav em2 I, ¥, Khalata
caily lnvesticatesd the bezavicr ol o
supsrconjuctor in the Righ-freguenczy f1eld. 7. L. Sinedurg
and G. P. Zharxav (PIAN) dealt with ste elrrdscozical theory,
and Ginzdburg scusand azong other things the 742 played -
by fluctuations tn phase tranaitions of the gecorn? xird,

M. Lifonite (FRPTI) showed thes 24 follows froz the nofern
theory of supraconductivity {n corstteratior 57 1%¢ snieo-
trepy of metals thas, &n prinzi;le, the exislencze of auUPTA~
eontustors fe ;osetdle which are sipra-conjcciive osnly withe
in & lizited Tange of tecyerature ‘ard ngs 4t all tez;eraturss
Selow the crisical on To Cos tkzan and T, . Fresin
(az) 3 11g.ted ke electron- ari phonon b sT—a. :oFTucty
ty of supracordmciors by cears of tle nisrescipical traxy at
Sesperatures tiat are nos vary nsar absolute o, M. V. a:nroi
an4 L. X. Curevien (F7I av BI3R) s;cke aboct tne

. surlace
energy on i5s Soundary betveen the su;rszendustive and norsal
Phases. D,

‘.-ucwh-<!:_wm.!»unnwwnqv.uroq (~stezatichesily
12sti%ut AY STIX"T Kathematics Inst{iche 48 TEZ2) dealt with

She thermolviaaics of tie supraconioctive state miwoaw:n:uuuuns.
¥ Y. Tolnachev (rramy 1aveztizated the problem of collective
sxcitations in a supraconiuzior. 9, ¥, ®-irkay mnu-N.ﬁ:.::ﬁu
institut yaderaykh issl fovari, - Juint Ynatisste of Juclear
Resesrch) apoke sbout congiie atics of Coulozbeinteraction

of electrona ia exicondustors, The probles of zor<tlerction

of the Coulond interactior was ilscuseed by Che:-’ h'un-nsien

"y
85 Orow, tist-nein  (rev). . ’ T

CIA-RDP86-00513R000100220016-9"

03/20/2001

APPROVED FOR RELEASE



"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000100220016-9

83199
- 5/056/60/039/002/036/044
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24760

AUTHORS : Abrikosov, A. A., Gor'kov, L. P.

PITLE: The Problem of Knight Shif€9in Superconductors

PERIODICAL: Zhurnal eksperimental tnoy 1 teoreticheskoy fiziki, 1960,

Voi. 39, No. 2(8), pp. 480 - 483 D( :

TEXT: A number of scientists have interested themselves in the theory of
Sh Knight shift in semiconductors (displacement of the nuclear resonance
frequency as compared with that of dielectrics). The purpose of the preg-
ent paper was to explain the experimental data. The Knight shift is due
to the paramagnetism of the conduction electrons. Since the electron wave
function is anomalously large in the neighbourhood of the nucleus, the
magnetization of the electrons causes a change in the magnetic field
acting upon the nucleus; the deviation of the effective field from the

external one is given byAH = (SK/BNat)[Y(O)IQXH, where IY(O)IZ is the

probability density of the electron at the position of the nucleus, Nat

Card 1/3
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The Problem of Knight Shift in Superconductors s/056/6o/039/002/o36/044
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ijs the number of atoms per unit volume, % is the electronic susceptibil-
jty, and H is the external field. The authors first discuss the results
and methods of other related works, and show that a homogeneous field
can exist only in such semiconductors whose dimeasions are very gmall
compared to the depth of penetratior, f, of the static field. (The ex-
perimental work was done with an emulsion of a semiconductor). A con-
sideration of massive gsemiconductor in a nomogeneous field (e.g. Ref. 1)
corresponds to no practical situations. Also, the results obtained by
other authors (Refs. 3,4) relating to the effect of impurities are Z/&</

criticized and the errors indicated. The authors of the present work have
elaborated in earlier publicaticns a method for the theoretical
investigation of semiconductors with impurities. Here an expression for
the spin magnetic moment of the electron system in a homogeneous magnetic
field is first written down and transformed. The impurities are taken
into account in a manner completely analogous to Refs. 7 and 8. The ex-
periments show, in particular, that for T = O the susceptibility ¢
vanishes and therefore there can be no Knight shift. (The authors of
Refs. 3,4 found the opposite result; also experimentally 7 vas not found
to be zero for T = 0). In this connection, the authors also comment on

card 2/3
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the interpretation of the experiment of Reif (Ref. 5). For low tempera- ,/}(/'
tures, the field was no more homogeneous, as is also indicated by the TN
large width of the resonance line. A discussion is also given of the
characteristics of transition from the supraconducting to normal state

for particles which are smaller than the depth of penetration of the

field. The authors finally thank Academician L. D. Landau for discussions

There are 9 referencess 3 Soviet and 6 Us.

ASS0CIATION: Institut fizicheskikh problem Akademii nauk SSSR (lgstitute
of Physical Problems of the Academy of Sciences of the USSR)
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24,2040 (1072)1/58,160)

AUTHORS: Abrikosov, A. A., Gor'kov, L. P,

TITLE: Theory of Superconductive Alloys With Paramagretic
Impurities

PERIODICAL:  Zhurnal eksperimental'noy 1 teoreticheskoy fiziki, 1960,
Vol. 39, Ro. 6(12), pp. 1781-1796

TEXT: Experiments on the effect of paramagnetic impurities upon the
critical temperature of superconductors have shown that an admixture of
such elements leads to a decrease of 'I'C, whereas an admixture of ferro-

/
magnetic elements (e.g., to titanium - Ref. 4) results in an increase of \)/\
Tc' A study of this phenomenon has been made on the basis of a microscopic

theory of superconductivity. The mechanism of superconductivity is related
to the formation of bound electron pairs in the singlet state. Exchange
interaction between electrons arnd spinning impurity atoms leads to non-
conservation of the electron spin, which indicates the formation of
Cooper pairs. Thus, the spin of the impurity atoms is likely to complicate

Card 1/4
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Theory of Superconductive Alloys 5/056 60/0359/005/052/063
With Paramagnetic Impurities B0O06/B063

the occurrence of superconductivity and causes a decrease im T , This

cc

assumption was confirmed by a theoretical study described here., It ig \.)< ‘

assumed that the intersction of an electron with an imgurity' at-or_r‘ is
described by en expression in which the exchange term V(¥) = u1(r)

+ uz(}’) (_5’53 is contained; S 1s the momentum of the impurity atom, and ¢

is the electron spin matrix. The Hemiitonian desoribing the interaction
between electrons and impurity atoms is assumed to be given by

+ N
Hiog = (7)) = (¥ %v(r - ?a)ﬂf) (second-quantization representation).
First, the dependence of the transition temperature 'I‘c on the impurity

concentration is desoribed, Following a previous paper, the superconductor
is described by two Green funotions. When the impurity concentration is
small (Q& 1), the ciitical temparature drops in proportion to the

impurity concentration: Tc = Tco-n/4ra. If D1, d.e., TC/TOO(U, then

Ti = (6/n212)1n(nT°°19/2)»). At a certain critical concentration of the

Card 2/4
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paramagnetic impurities, whioh is determined by the condition t

» ZT/nTco there is no Superconductivity any longer throughout t
ture range, The critical path is given by 18 = vy rv10-4

om, In
cr 8 ¢cr
addition, the thermodynamic ang electromagnetic properties of alloys within

the range of eritical concentration have bteen studied, i.e., at 18:518
It is noted that the expression for the ratio
of the superconduotive and the normal phase co
at T-0. This means that there is not gap in t
eonductors and, consequently, no absorption th
radiation at T = 0. Finally, the dependence of the spectrum gap at T =0
on the impurity concéntration ig described. The 8ap disappears at a
concentration that ig someéwhat lower than the critical one (n!

- 2_em~n 4ﬂ°r“320{91 ncn), and the spectrum remains ocontinuous gt higher

éoncentrations; L. D. Landau is thanked for disoussions, N.N, Bogolyubov,
V.-L..Ginzburg, A. B. Migdal, V. M. Galitskiy, and A. I. Shal'nikov
are mentioned. There are 4 figures and 17 references: 9 Soviet and 8 Us.
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ntains no exponential tern
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AUTHOR: Abrikosov, A. A,

e
TITLE; Some Properties of Heavily Compressed Matter. I

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fimiki, 1960,
Vol. 39, No. 6(12), pp. 1797-1805

ground state of highly compressed matter, The energy of the ground state
of a highly compressed electron gas has been calculated by Gell-Mann,
Brueckner and Sawada (Refs, 1=3)1 the model, however, they used for the"
purpose “differéd considerebly from real matter: homogeneously distributed
positive charge was assumed instead of ions. This model is not very useful,
especially if the ions form a lattice, In addition, it gives an incorrect
representation of the real conditions for liquids. The author has studied
the properties of highly compressed single-component matter at T = 0
Proceeding from the assumption that the nuclei forn a crystal lattice, In
addition, v is supposed to be much greater than 1, i.e. the electrons may
be considered non-relativistic particles. First, the binding energy of tha

Card 1/3

TEXT: The purpooe of the present work was to calculate the energy of the VL
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crystal and th? lectro exchang energy are calculated, Thege energies
are given by E 15 = v=1/5(0.742 75 + 143 22), Thus, it is possible to give
8 more exact def{ ition of the ori erion fgor the applicability of the
non-relativistic approximation: v1/3¢ 2z-1/3 for pressures higher than

1()8 atm. In the following, the moduli of elasticity are studied. The 1)\
following relation ig immediately obtained for the volume compressi 1lity

4/3%2 3
¥hich is determined primarily by electrons: X = 1‘—17;%— (Z—N)s . More
3 m

modulus which ig determined by the nuclear Coulomb interaction. In
addition, the vibrational spectrum has been studied. In this case, the
great difference between compression and shear moduli ig particularly
marked. Next, the possible destruction of the lattice under heavy
compression is dealt with, From the shape obtained for the lattice
vibration spectrum, EV~JZVm7M v=1/2 £o110ws for the zero-vibration energyi

vhen the volumes are sufficiently small, this positive energy may exceed
the (negative) Coulomb energy and thus lead to the destruction of the

Card 2/3
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lattice. A detailed study shows that relativigtic efgects nay appear
already with specific volumes in the order of 10-6z- A3, It has been
shown that such a transition ocan exist only for hydrogen and helium,
Finally, the Second-order corrections to the energy of the ground state
&re calculated, and an expression is given for the electron-isn oor-
relation energy. For the electron-electron correlation energy one obtaing

Egs -2 [0.0104 n(v/z) - 0.1108] + All formulas presented in this

article refer to cubic lattices. Academician L. D. Landau ig thanked for
discussions. There are 7 references: 4 Soviet and 3 UsS.

ASSOCIATION: 1Ingtitut fizicheskikh problem Akademii nauk S&SR (Institute \
of Physical Problems, Academy of Sciences USSH) v

SUBMITTED: ° July 26, 1960
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AUTHORS ; Abrikosov, 4, 4., Fal'kovskiy, L. a.
"\g-—ﬁ_
TITLE: Raman scattering of light in superconductors

PERIODICAL:  Zhurnal eksperimental 'noy 1 teoreticheskoy fiziki, v. 40,
no, 1, 1961' 262-270

TEXT: A study of the behavior of a superconductor allowsg many conclusiong
as to its energy spectrum. The existence of a gapQin the energy spectrum
brirgs about an effect that at T=0 a radiation with g frequency smaller
thaen the threshold frequency 2A is not absorbed. Besides such experiments
with varied frequencies, M. g. Khaykin and v p. Bykov have carried out
other experiments in order to determine the electron spectrun with the
help of Raman scattering of light in superconductors., At g sufficimtly
nigh intensity, it should be possible to measure the distribution of satel-
lite frequencies spectroscopically. The main problem of suck experiments
is that scattering is extremely small in connection with the fact that due
to the skin effect the light will only penetrate about 10-5 cm into a body.
No satellite linesg have been obgerved by Khaykin and Bykov; now the ques-
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tion comes up, how much the sensitivity has to be increased in order to
perform such an experiment successfully and how would such an effect look
like. To find out this was the aim of the present work. The authors tried
to determine the frequency and angular distribution of a plane surface of
a superconductor, filling a semyspace 2>0 at T=0. For simplicity the
incident and reflected waves we agsumed to form only small angles with
the surface normal (sin2 o, 8in20 lel; € denotes the complex dielectric
constant). For most metalsl~10. “Furthermore, the rudiation frequency
was asgsumed to fall in the optical region. Since the absorption probabil-
ity of a quantum is B-Quuv) = §|SJJ2, it is possible to concentrate the
problem to determining the elements SjO of the scattering matrix, which
describe the transition from the ground state to the j-th state for elec-
trons of the outer field A2+A'. (The incident wave produces a field in tle
metal which is characterized gy the vector potential A_). The elements of
the S-matrix are determined by a method using quantum “field theory, as
outlirned by L. P. Gor'kov (also A. A. Abrikosov and Gor'kov, Ref. 4).
Several eligible graphs are examined, and it is found that only graphs of
-~
the type ’b’ ‘8 Z{ are of interest. This expression is found for
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- the corresponding matrix elementx i;, ' Yo,
Sio ™ -if(;}l(e /m)(A (x)A'(x))‘P (x)‘i’ (x)|o)d4x, and the total. probability

for all possible proocesses is given by
1Sl =z f oo (x)A.(x>)(A.<x>A.(x)>x

X(’P-(x)\l’-(x)% (x)%(x))d'xd‘x o '(’2')

— - St

A

. For an infinite superconductor relation PRI
- G ()90 ()= g U3 o 4 e

eV () = b [ upd(e—eeme—n 2o @) "
a ()98 (1)) = — Fon {upupd (e — ) -0 e v
(‘Pn (x )‘pﬂ ("’» = /qp S“p"p‘5 (e+ 3p) elelz—x) d‘,;' |

. p=(e D) p=1/g’+A’ | E =v(IP|--po)

. Card 3/6 7 = b ) ==k /) |
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helds; is |
op an antigymmetric two-row unit matrix. The following
expressm

is then obtained; ’S ,
:jO n - t(ﬁ(qz)f(a)dqz (6 - surface area);

and after some intermediato calculations one findy
M

£(3) - J%._g__ +A)E(qo B)  %d fo,-2b |
-l 9,28/ q /24 _q°+2L\) ' There Eand K are the

complete elliptic integrals, and

v . Y
cos! @

;' R(qx)tﬂBlel lel'COS OCOS § {[("'*'W’IO)‘-P&‘] [(n+co;0)l+uil‘ +.
ot l{n cos °+i)'+~' cos' ox [CErypia=Ty +

eyt

j_ »"'u ;"',z.'...'. :
. S + un+mse>'+ui1((ncoso'+1)'+x'cos'0l N
| costq } 8xtad ”'(10) A

: ‘Cardv4/,6’-

“5-.

(q'+4x’m')‘ . '- '

+((nmo+4)*+x'eos'on(ncos0 T
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.~ Dhe réflec'tioh coefficient do, .V.Jh'i..Oh is defindd ag the firction of energy
T hitting the superszonductor surface that ig reflected in -he angular inter- .

val d)!' ang in the fre uency interva) de)' 1s obtained a:
T ~‘~‘;- N h‘coseco. e T oo .
C d°°? '-";lﬂ{l(l +,¢°S’°)(n'+x'+l)+4n,cosO)x
X1+ cost0') (n1 4.y ¢ 1) + 4605 0) £ sind o sip g

20 (n? l._. 1 A
'"“(”°°5°+‘>.'+"'cos'0u(ncme'+1)'+,¢. (ot — ey

cos?@’) [(n + cos 0)? - XY x
X+ costp s (0w YE e

. 0= f28) -
P p-—'—m')Aﬁ O—w'—2A %0y |,
o Ter K G In 2 e, (n

The numericnl valye for Nb ig at‘Awf:5éO‘O”f—(djw=-'3.2-10'95ec-1), 0=0'a0,:

do 0.6'10-123 daduJ/QA; B-1. It was thus found that in order to ne able
to observe such an effect, the sensitivity has to be at least 105 vimes
higher than in experiments of Khaykin and Bykov. Finally, the authorg
thank Academician L. D. Landau ang M. S. Khaykin for discussiong, There
are 6 figures angd 5 referencegs: 4 Soviet-bloe.
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3%70&0 ‘ B125/B13

AUTHOR: Abrikosov, A. A,
TITLE: Theory of heavily compressed matter. 1II

FERIODICAL: Zhurnal eksperimental ‘noy 1 teoreticheskoy fiziki, v. 41,
no. 2(8), 1961, 569-582

TEXT: This article deals with the interaction of electrone and ions in
heavily compresged matter and with the possibility of Ssuperconductivity,
In order to determine the excitation gspectrum in an isotropic system, one
must find the poles of the Fourier form of the correspouding Green funotion

Cag (x - T IRRDEREL {7 (f,'tm;(x*',t')) (1.1), where V, are the

Heisenberg operators, and {.+v denotes averaging through ground state.
The Fourier components of G for t.-+t' read

Cxox) e L u-,rmuwhw> Oy (%) U3y (x')
G(Q. pr) 7V k% e'xix—x ‘—E—E’;(_‘Ml - \——a_*.en(k)_ioj. (lp4)
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-*~
vhere _En(k) =E - E,+ Furthermore, one fings

Gleik+ K, k' +K)=Ge; K, K' k) (22)8 (k — k), 74

. k) o S| Yk (K) 1y (K7 Cng (K) 0, (K)
G(.o Kl K ' k)""Z{\g__cn(i;)_*_‘b + e+§n(k)—-16}' (1'7)

After that the electron excitation spectrum, as in the case of an
isotropic Fermi system, is determined from ihe poles of the Green function,
which do not depend on X and K'. Por the sake of slaplinity, the author
investigates only the electron spectrum of compresyed hydrogen. 1In thie
case, the correction to the "intrinsic energy tera" for ithe fielgd of the
static lattice will only be of the second order of magnitude, The vertex

corresponding to the Coulomb electron interaction reads '-‘01 -4ne2/‘1:2. The

electron-phonon vertex depends on the number of operators of the phonon
field. The simplest graph for the I due to eleotron-phonon interactjon
has the form ?---=C and {is desuribved by

Tor(ep. P &g+ 0, q 4 k 4 K; &+, p+k+K;e, q)=

= 471¢%0Das (0, k) (k + K)a (k 4+ K')p / (k + KyP(k+Ky (22
Card 2/6
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where b)o = VdnegN/MV, and DaB (w,l‘:') is the Fourier component of the Green

function of the phonons. The author oonsiders only the cage R = K =0,
k<p°. Debye screening is allowed for by the summation of certain loops

in the graph, After summation of all graphs one finds
2.2
>
F(k, w) = jre 5= (2.11),
(0 -wo)k +4%e“Mlw" + 16
from which the following limiting cases resuli:
4 9202
M(w&uk) = 55 L 53 (2.12).
W (kS +¢°) ~0 k" +16

For k -0 one obtains I"—»4ne2/x2 if ukdwd ok, and I —)—4ne2u2/¢)§k2 if
wg clk.

ane’w?
K% (? - 4ne2N/mV +16)

o2l (B uk) - (2.14)
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is approximately valid for OW»uk. The pole in Poo for ”p - Y4n92N/mV }4

corresponds to the plasma oscillationg, Finally, one obtains

r— -mV{,)z/Nkz, QD0 Duk (2.16),
If Superconductivity does exist the order of magnitude of half the
binding energy of a Pair is given by A~ A evxp(-vru/ez)° Superconductivity

is therefore an €xponentially smgll effect, and the width of the gup will
decrease during compression. The tedious caloulation of the electron
spestrum leads top the following results: The author determines all the
terms constituting the énergy part of 3\, The pole of the ¢ function isg

obtained by solving the equation 6-f+Au -2-0, i.e., £= §+Z(L- f) -y,
The real ang the imaginary part of the pole of the g function are known

€(p) « §(p) +Re ]+ Ay, 7= InmQ. Summarizing all individual results, one
obtaing
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) (0 ety ), t <o
8(p) = | E DL+ (e 2y — 1y, 00 <€ E << xu A

E(P) I3+ () mu) In 200u 1 £ (o), <<t <up, (419)
and §() 1+ (em jnip) 1n P+ Po) /1 p— po b, §~up,
o E?/ Gawty, t<€w,

T=- { YrenE | E |/ ux +@osignE [y In (py /) tal wi<€E<ux, (4.20)
"2 Baux sign g, E>xu

The constants @, and @, depend on the Parameters of the short-wave region

of the photon spectrum, and the constants ;31_ and B2 are expressed by the
integral 1

. 1/2
ﬁ1+i£32= fdz(1-zthz+—%’-‘-z) (4.12).
0

In the range a)oe,:gz;{ uZ, the change of "the "velocity on the Fermi surface",

given by (4.19), corresponds to Gell-Mann's formula for the specific heat
due to elecirong (Phys. Rev., 106, 369, 1957). Academician I, D, Landau

Card 5/6

16-9"
APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R0001002200




CIA-RDP86-00513R000100220016-9

=19

"APPROVED FOR RELEASE: 03/20/2001

Theory of heavily compressed. .. 2{355%;3%041/002/025/028

23823;1::92"2‘0; a discussion. There are 6 figures and 7T references:

DubLloctand re;:gn;jo;;elz;. 'l’haLtno references to English-language.
owg: + Coo . ]

M. Gell-Mann,. Phys. Rev., 106, 369, 1;;;;‘ Fhys. Rev., 12, 1183, e

ASSOCIATION: Institut fizi k
: cheskikh problem Akademii na
uk SSS
of Physical Problems of the Academy of ScienceeRUS(‘;;gtitute

SUBMITTED:  March 13, 1969
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BUTHORS: Abrikosov, A. A., Gor'kov, L. .

TITLE: Spin-orbit interaction and the Knight shift

in superconductors

PERIODICAL:  Zhurnal gksperimental 'noy i teoreticheskoy fiziki,
v. 42, no. 4, 1962, 1088 - 1096

PEXT: It is shown that consideration of spin-orbit interaction may provide '
& guantitative explanation of the frequency shift of nuclear magnetic \
resonance in superconductors at absolute zero. This Knight shift iso
proportional to the paramagnetic susceptibility of the conduction electrons.
In a polycrystalline small superconductor the clectrons undergo scattering
from the grain boundaries. Owing to spin-orbit interaction, scattering
changes the paramagnetic susceptibility of the superconductor, thereby

lzading to the Knight ghift. Formulas of the type

o0
LE Pyt !
P ’A al n-z-w (0* - 4y ”/m‘ +.A +213f11 (lB)
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are obtained for the paramagnetic susceptibilities, ¢+ is theenergy gap in

the spectrum of the pure superconductor et a given temperature. Theory

and experimental data are in good agrsem3nt, There are 6 figures and 12
references: 3 Soviet and § non-Soviet. The four most recent Englishe ‘
lenguage references read as follows: R. A. Ferrell. Phys. Rev. Lett., 3, ‘f
262, 1959; P. W. Anderson. Phys. Rev. Lett., 3, 325, 1959; J. Barieen,

J. Re. Schrieffer. Progress in Low Temp. Phys., 3, Amsterdam, 1961;

G. & Androes, ¥. D. Knight. Phys. Rev., 121, 779, 1961, ,.

ASSOCIATION: Institut fizicheskikh problem Akademii nauk SSSR
(Institute for Research on Problems of Physics
of the Academy of Sciences USSR)

SUBMITTED: November 4, 1961
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AUTHOR Abrik&éov,‘A. A.
TI{’I‘LE =
S Greer's furnction for electrons_ in a metal ang analysis of

\ the electron spectrum

.PE&IODICAL: Zh&rnal eksperi
' peéerimental'noy i te i S il
, no.3(9), 1962, 1083 - 10ng oo Fiatkl, v 43,

TEXT: The electron s i
; ' pectrum in a real metal i ’ ‘
l-ourler_ representation of the electron Qreen isnit;g;ed b L )

[o>]
Gap(ritir, ) = { da( dk . "o ,
=1 Bl gtk enmen, ).

The fu -’-;'_’ v, .
nction Ga (m,k,r,r') 18 lnvariant with respect t
vector l?. On introducing th t p 0 the snall group of
i e quantity { .
invariance as G, and which ig Ziven bg “(x,x') which has the properties aof
; I S Q.. (l', I'.) G"‘ (x"' 'v,) dist = ¢ (x — X7 onﬂn (1
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~where x = (r,t). The shape of the above mentioned function near the Fermi
" boundary {« = 0, K = ?o) is found to be:
Gap (0, k, 1. 1) & u‘\._l o D (k- k)t TR () u;,\ﬂ_s, (e ). (15)..

ss’

The pole of this function is determined oy

det [odyy — Doy (k — k)] -0, {16) +

The matrix D g1 can be expressed in terms of unknown constants. Xoreov.r,

the Grden function has also the property

Gay (1 5 0, 1) 2= LG () — £ir, - g, (29 .

The same must hold also for ~¢ar(m,}_c',?.'17').
Y
4

ASSQCIATION: Institut fizicheskikh problem Akadeaii nauk SSSR

(Institute of Physical Problems of the Academy of Sciences
USSR)
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— 1 r. B .
[=vatlo 1=y p,= euy = e, iu), o= du,, (1),
‘ i

;i.ub',(, K is a quantity of the order of the inverss la'tice peramater,
u 1s the deformation vecter, Wi is the defermation tensor. There are

5 figures and 1 table.

ASSCCILTION: Imstitut Tizicheskikh prellon Ax.demii nuuk SS5SR (In
) of Physical Problems ol the Aoodewy oF Seiernces USSR
. J o0 Lees Lod

I
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AUTHORS: Abrikosov, A.-A.y-Gor'kov, L. P.
TITLE: ¢ ';i‘he nature of impurity ferromagnetiam

PERIODICAL: Zhurnal cksperimental'noy i teoreticheskoy fiziki, v. 43,
no. 6(12), 1962, 2230-2233

TEXT: The ferromagnetism discovered by Matthias et al. (Phys. Rev. 115,
1597, 19593 Phys. Rev. Lett. 1, 44, 92, 1958) in nonmagnetic metals doped
with paramagnetic atoms was first explained by the exchange interaction
between the impurity atoms and the conduction electrons. This concept was
refuted, however, in a paper by Yosida (Phys. Rev. 106, 893, 1957) who
argued that such an interaction cannot cause a uniform polarization of the
electron spin. The latter is assumed to occur only in the neighborhood of

. the impurity atoms and to decrease rapidly with the distance from the atom
concerned; but this concept is not correct as the decrease does not take
place rapidly. The contribution of all impurity atoms to polarization has
therefore to be taken into account. The electron density with different
gpin orientation as a function of the number of randomly distributed
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impurity atoms is calculated on the basis of this concept and with the aid of
a formula of Yosida. It is shown that spin polarization of the impurity atoms
causes uniform electron polarization. Furthermore, “the thermodynamic
. properties of this model are studied. The Curie temperature is determined
. from the internal and free energies of the system. It is found to be
proportional to the impurity concentration. For temperatures above the
Curie temperature a formula is given for the paramagnetic susceptibility. ,
ASSOCIATION: 1Institut fizicheskikh problem Akademii nauk SS5R (Institute \/’
of Physical Problems of the Academy of Sciences USSR)

SUBMITTED: July 3, 1962
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ACCESSION NR: AP3000051 3/0056/63/ohh/005/1632/1639
T AUTHOR: Avrikosov, A A o é > -
‘ T é - .
R . “TITLE: On the number of "free carriers" in bismuthetype xnetals at high -
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SOURCB: Zhurnal. ekaper, 1 teoret. fiziki, v. M, no. 5, 1963, 1632-1639

TOPIC TAGS: metals,- electronic properties, ﬁpe C&I‘ri°rs, biamith-iype metals, .
_ high temperatures o

ABSTRACT:  The numbar of free carriers in bismith-type metals is investigated
on the basis of the electroa spectrum obtained for such metals in an earlier
paper {Zhurnal eksperimental'noy i teorwticheskoy fiziki, v. 43, 1089, 1962).
The conditions for the a.ppemrance of open erer&y surfaces are esteblished
precisely, It 1s shown thet as- a result of the appesrance of open eneérgy - - - -
. surfaces for deep energy levels, th° mumber of carvriers at high temperatures m.;
' _ be cloge to that in semlcondluctors with intrinsic conductivity, It is notad tin.
: ‘211 the characteristic energies of conducticn, nemely tre Debye frequency, the
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Fermi energy, and the powers of the eiponential terms in the expressions for the
numbers of the carriers arve of the same order of magaitude, Furthermore, the
exponential laws repreaent rapid variation and
“Quantities require exect values of the power. Finally, the melting point of
bismth and that of antimony are of the same order of magnivede a3 characterisiic
enargies, All this makes 1t difficult to praldict in which temperature ranges ihe
different laws apply, Orig. art, hes: 21 formulas,
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NITLE: Dielectric constant/of bimmith-type metals in the infrered re lon,.,

) ._.: b 7' gper. ] A1) K1, v 44, 1o, ,' 537 éGSS-E@S?k :

"IOPIC'TAGS: biamth-type metals, dielectric constant, Fermi surface, energy SR T
transitions gas model, electron-electron inweractions, electron-phonon interactions

'AESTRACT: The dielectric constant of bismuth-type metals is determined from

“their electron spectrum. ~This supplementa and eariier study made by the euthor
(ZhETF v. 44, 1632, 1963) of the influence exerted on the number of free cerriers
.in such metals by the deep electron enexgy levele corresponding to open equal- i
energy surfaces, vhich can b conveniently investigsted in the infrared reglon.

iTt 18 shown thet the dielectric tensor has in a large frequency region resl

positive frequency-independent principal values on the order of 120, and

‘becomes complex sterting with peversl hundredths or one~tenth of ean electron

volt. The components of the dielectric tensor heve singulerities at some values

of the freguency. It is shown alsn that the large dlelectric constant leeds

4o en epprecieble decrease in the electron-electron and electron-phow a L
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TITLE: Absence of suéerconductivitj in bismuth-type netals

. ?/ :
SOURCE: Zh, eksper. { teoret, fiziki, v, 45, no, 3, 1963, 746-749 '

TOPIC TAGS: bismuth superconductivity, b{smuth superconductivity
absence ’ : Co -

ABSTRACT: An analysis {s presented to support the interpretation

of the absence of superconductivity in bismuth-type metals as a :
result of weakening of electron and phonon interaction., Two types .

of elementary electron lattice Interactions, the immediate Coulomd
interaction and the interchange of phonons, are considered, In the
fnterchange of phonons, two cases are analyzed: the electron 1) re~
malning in its own closed region of the Fermi surface in inciting

“a phonon or 2) changing over to snother reglon, Expressions for 7
“{nteractions are deduced for both cases, ~The interaction with — i ——§
electrons remalning in thelr region is nearly isotropic in relation
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to the directions of the wave vector, while the changeover {nter-
action is effective only within narrow solid angles, The Coulomb
fnteraction is also discussed for two cases, nanmely, for 1) elec-
trons remaining in their regions and 2) twe electrons from dif=-
ferent regions interchanging their regions. The limitdtion to
narrow angles _n the second case of phonon interchanze applies
also ta Coulomb interactions, Bot! types of interchange inter-
actions, therefore, have the same effect. On these prémises, the -
problem of actual supercenductivity is treated accordirng to the -
methed used by Cooper, with the conclusion that superconductivity, -
although not excluded {n principle, would occur cnly at tempera=
- tures unattainable experimentally. Thus the absence of supercon=- . [
ductivity in metals of the bismuth type is found to be due to their
peculins pattern of electron spectrum or, in the final analysi{s, | _
~to-the crystal structure of these meta.s, Orig, arc. has: 11 |
formulas, ' o
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- TITLE! The conductivity of strongly compressed matter
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TOPIC TAGS: conductivity, high pressure, conductivity of compressed i
matter, conductivity of compressed solids, conductivity of compress- k{
~ ed liquids, conductivity of compressed hydrogen, Fermi surface, &

Debye temperature, conduction electron gcattering, electron electron

gcattering, electron phonon scattering, electron impurity gcattering, 3

ultrarelativistic electrons L
¥

© ABSTRACT: The conductivity of strongly compressed matter in differ-
ent temperature and pressure intervals 18 studied with the aim of
separating the contributions of each type of conduction electron
gcattering to the total nsonductivity. The conductivity components
due to scattering by irpuritles, phonons, and electrons are deter-
mined for the gsolid phase, and 1t is shown that sirongly compressed
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golid hydrogen has a much higher conductivity than other solid ele-

. ments, owing to its closed Fermi surface. The conductivity of

. various 1iquid modifications is studied for the cases when the elec~
. ¢rons and nuclel are either degenerate Or have a Boltzmann distribu-
: tlon. The corrections that must be made to the derived formulas

. when the conduction electrons are ultrarelativistlc are also derived.

. orig. art. has: 33 formulas.
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TITLE: The lower critical field of thin 1a§ere of superconductors
of the second kind ‘

SOURCE: Zh, eksper., { teor. £iz,, v. 46, no. 4, 1964, 1464 = 1469
TOPIC TAGS: superconducting thin film, superconductor of second

kind, transition temperature, mixed state superconductor, Abrikosov
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ABSTRACT: Thin layers of superconductors of the second kind have
been investigated in the light of Abrikosov's miked=-state=theory by ° :
using Ginzburg-Landau equations, The lower critical field, at which
the supercurrent filaments begin to penetrate into the film, was ;
determined, Curves of the dependenca of tha magnetic moment on the
ficld show a break at H,, and a vertical tangent on the side of the .
increasing field intensities., The results of theoretical calculations
could not be checked with experimaental data because no measuyements of
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